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1. A process for producing a doped silica glass , 

comprising the steps of: 

i) depositing fine mixed oxide particles, which 
have a glass constituent composition, around a rod-like 
heating: element, or 

blowing a vapor, which has a constituent 
composition capable of reacting with an oxidizing high- 
temperature gas and thereby forming mixed oxide particles 
having la glass constituent composition, and the oxidizing 
high-temperature gas to positions around the rod-like 
heating element, fine reaction product particles being 
thereby deposited around the rod-like heating element, 

ii) sintering the deposited fine particles, and 

iii) simultaneously vitrifying the deposited fine 
particles by heating with the heating element, which is 
located on the side inward from the deposited fine 
particles. 

2. A process as defined in Claim 1 wherein the 
vapor, i which has the constituent composition capable of 
reacting with the oxidizing high-temperature gas and thereby 
forming the mixed oxide particles, is a mixed gas of metal 
halides . 

3. A process as defined in Claim 1 or 2 wherein 
the vapor, which has the constituent composition capable of 
reacting with the oxidizing high- temperature gas and thereby 
forming the mixed oxide particles, is a mixed gas of silicon 
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tetrachloride and germanium tetrachloride. 



[8] 

This invention relates to a process for producing 
a doped silica glass, which has a high purity and a 
controlled refractive index and is used for optical glass 
fibers, or the like. 

[9] 

As described in Japanese Unexamined Patent 
Publication No. 49(1974) -99709, a doped silica glass has 
heretofore been produced by using halides, such as silicon 
tetrachloride and germanium tetrachloride, as the starting 
materials. The halides are oxidized in a oxidizing high- 
temperature gas, and the resulting oxides are sintered. The 
sintered material is then shaped and heated again for the 
fusing and vitrification. In such cases, the shaped 
material must be heated again. Therefore, the conventional 
technique has the drawbacks in that the process roust be 
divided into two steps and cannot be kept simple, and in 
that the doped silica glass suffers from contamination 
during the period between the two divided steps and light 

loss becomes large. 

In a different method for synthesizing a doped 
silica, vitrification is directly carried out by using vapor 
constituents capable being converted into oxides, and a 
glass mass is thereby obtained. In such cases, the process 
can be kept simple, and a required purity can be easily 
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kept. However, a temperature as high as at least 
approximately 1,500°C is required for the vitrification. 
Therefore, this method has the drawbacks in that the vapor 
pressures of the oxides serving as the glass composition 
increase, and appropriate doping cannot be effected. 

The present invention is characterized by carrying 
out the sintering and the vitrification of fine mixed oxide 
particles by a single step in a process for producing a 
doped silica glass, which eliminates the aforesaid drawbacks 
and in which the glass purity can be kept high and the 
distribution of concentrations of dopants of desired metal 
oxides can be controlled by simple and easy steps. The 
object of the present invention is to obtain easily a doped 
silica glass, which has a controlled refractive index and a 

small light loss. 

In the present invention, the fine mixed oxide 
particles having a desired glass constituent composition are 
deposited around the rod- like heating element, while the 
heating element is being heated. In particular, the fine 
mixed oxide particles having the glass constituent 
composition, which are formed by the reaction of a gas 
mixture having a constituent composition, that is capable of 
reacting with the oxidizing high- temperature gas and thereby 
forming the fine mixed oxide particles having the desired 
glass constituent composition, and the oxidizing high- 
temperature gas, are deposited around the rod- like heating 
element. By the heating with the rod-like heating element, 
vitrification is effected starting with the region of the 
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deposited fine particles, which is located in the vicinity 
of the rod-like heating element. With this process, the 
glass constituents can be sintered at a comparatively low 
temperature. Therefore, vaporization can be prevented, and 
the vitrification can be effected by the heating and fusing 
successively from the internal region toward the external 
region- Accordingly, the vitrification can be carried out 
without any loss of the constituents. 

[10] 

Figures 2 and 3 are partially cross-sectional side 
views, which serve as an aid' in explaining the process in 
accordance with the present invention. As illustrated in 
Figures 2 and 3, a 6mm- thick, 500mm- long carbon rod 1 is 
rotated at a speed of 30 revolutions per minute and is 
heated by the application of an electric current. In this 
state, a raw material gas, which has an SiCl 4 :<3eCl 4 ratio 
having been adjusted such that the weight ratio of S±0 2 "to 
Ge0 2 may become equal to 85%: 15% and which is fed through a 
raw material conveying pipe 6, and an oxidizing high- 
temperature gas, which is fed through a pipe 7, are mixed 
together in a nozzle 5. A flame 4 is thus blown against the 

carbon rod 1. 

In this manner, an Si0 2 -Ge0 2 sintered layer 3 is 
formed around the carbon rod 1. At the time at which the 
thickness of the sintered layer 3 becomes equal to - 
approximately 10mm, the value of the electric current 
applied to the middle carbon rod 1 is increased, and the 
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temperature is thereby increased to and kept at 
approximately 1,600°C. The formation of a vitrified layer 2 
is thus effected little by little starting with the internal 
region. At this time, the deposition of the sintered layer 
on the outer side is continued. Figures 2 and 3 show this 
state. The formation of the vitrified layer 2 is continued 
by adjusting such that the thickness of the sintered layer 3 
around the vitrified layer 2 may always be equal to 
approximately 10mm. However, in the final step, the 
vitrification is carried out up to the lowest layer. In 
this manner, a germanium-doped silica glass having a length 
of 350mm and an outer diameter of 40mm was obtained. 
Thereafter, the middle carbon rod was pulled out. A glass 
material, which took on the form of a solid tube and was 
uniformly doped with Ge0 2 , was obtained by a fusing 
processing. 
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